the physiologist and the pathologist, between the man of science and the medical practitioner, as to have kept out of sight the great truths which it was the labour of his life to develope ; and now that they are again brought forwards, with all the aids and illustrations derived from modern science, they come to us with the value and attractiveness of new revelations.
Nor should we omit to point out, how completely the choice which the College has made, in the appointment of its new Professor, has been justified by the result of this, his first trial; for a more philosophical exposition of any one of the subjects that fall under our peculiar cognisance, more original and suggestive in its character, and more lucid and elegant in its diction, it has never been our good fortune to meet with. To say that it may fairly challenge comparison with the most successful efforts of the distinguished anatomist and physiologist, who so worthily occupies the Hunterian chair in the same College, will be admitted to be very high praise; yet we are confident that those who will thoughtfully peruse Mr. Paget's Lectures, with minds prepared by previous cultivation for the full appreciation of their value, will agree with us that it is by no means undeserved. His nomination to the professorship is due to the ability which he has shown in the arrangement and description of the pathological portion of the Hunterian Museum; his descriptive Catalogue of which, now in course of publication, we shall take an opportunity of noticing [April, hereafter. In selecting a subject for the present course, being embarrassed what best to choose in the multitude of rare and instructive things at his disposal, he resolved, he tells his auditors, " to make no choice at all, and take what first presents itself to the student of the museum," namely, the first two series of preparations illustrating the simple excess and the simple deficiency of nutrition in parts, or hypertrophy and atrophy. In order to attain a right comprehension, however, of these processes which are accounted morbid, it was necessary to examine carefully into the nature and conditions of the healthy formative process ; or, in other words, to study the physiology of nutrition. The subject is thus introduced : " The formative process manifests itself in three modes, which, though they bear different names, and are sometimes described as if they were wholly different things, yet probably are only three expressions of one law operating in different conditions. The three, enumerating them in the order of their time, are development, growth, and assimilation.
" By development, we mean the process by which a tissue or organ is first formed, or by which one, being already imperfectly formed, is so changed in shape, as to be fitted for a higher function ; or, finally, is advanced to the state in which it exists in the most perfect condition of the species." (p. 4.) Thus when, in the child, cartilage is converted into bone, there is not necessarily an increase of size; or, if there be that, there is something more, namely, a change of structure adapting the fabric to higher conditions of existence; or, going back to the earlier phases of embryonic life, when from the mass of simple cells which constitutes the early germ, the rudiments of the vertebral column, the nervous system, the digestive and circulating apparatus, &c., are evolved, there is far more in the process than mere increase in bulk; there is a change both in the form and in the intimate structure of the whole organism, a morphological and histological transformation.
As an interesting example of the distinction between development and increase or growth, Mr. Paget alludes to cases in which they usually concur, but in which occasionally one proceeds without the other. Thus he adverts to two adult idiotic brains nearly of the same size, both being equally diminutive ; in one of which there was a due proportion of all the parts, the development having proceeded, although the growth was checked ; whilst in the other there was a deficiency of the posterior lobes of the cerebrum, its development having been apparently checked at about the beginning of the fifth month, although its growth must have continued for some time longer. He adverts also to malformations of the heart as examples of arrest of development, even where the processes of growth have passed their ordinary limits : "It is, then, by a change to a higher state of form or composition, that development differs from growth, the second mode of the formative process. For in mere growth, no change of form or composition occurs ; parts only increase in weight, and, usually, in size. In growth there is an addition of quantity, but no improvement in the quality of a part; the power of the growing part increases with the growth, but is, after all, only more of the same power; so, in the attainment of manhood, the heart of the boy, having all its necessary parts, and all well formed, acquires perfection by acquiring greater bulk, and therewith greater power. " Lastly, in the formative process, as it is normally manifested in the adult, i. " Now, if we combine these two principles,?-firstly, that the blood is definitelyaltered by the abstraction of every material necessary for the nutrition of a part; and secondly, that the existence of certain materials in the blood induces, or, at the least, favours, the formation of corresponding tissues,?it will follow, at any rate as a reasonable hypothesis, that the order in which the several organs of the body appear in the course of development, while it is conformable to the law of imitation of the parent, and with tlie law of progressive ascent towards the higher grade of being, is yet (at least in part, and in this part more directly) the result of necessary and successive consequences, the formation of one organ or series of organs inducing or supplying a necessary condition for the formation of others, by the changes successively produced in the composition of the nutritive material from which they all take their nutriment. In other words, the development of each organ or system, cooperating with the self-development of the blood, prepares it for the formation of some other organ or system, till, by the successive changes thus produced, and by its own development and increase, the blood is fitted for the maintenance and nutrition of the completed organism." (p. 13.) [April, This distinction may probably be carried further; and will be found to exist between the simple and constant degeneration which takes place in all the tissues of the body, at rates of rapidity varying with their respective properties, and the death of the muscular and nervous tissues, which seems to be a necessary consequence of the excitement of their functional activity. Mr. Paget infers that the products formed by spontaneous decomposition in the inactive state may be different from those which result from deterioration by exercise, from the circumstance that the repair of the deterioration in the latter case is much more complete than in the former. To ourselves it has always seemed probable that, in the former case, the materials of the tissues may be reabsorbed before they [April, undergo any destructive change ; and being introduced into the current of the circulation, may be again subjected to the assimilating processes, in the same manner as nutrient matter directly introduced from without. And this reabsorption may be regarded as the main purpose of the lymphatic system; which is now almost universally admitted not to be, as Hunter supposed, the waste-pipe for carrying off the results of decay, but a part of the apparatus by which the nutrient materials are prepared for admission into the circulating current. But on the other hand, the muscular and nervous tissues are subject not merely to this slow decay, but also to peculiar chemical changes which seem to constitute a necessary condition of their functional activity. These changes, consisting chiefly in the union of oxygen with their components, necessarily involve the complete and entire death of the tissues, and the resolution of their proximate elements into new compounds, which, being totally unfit for the nourishment of the body, and injurious if retained within it, are destined for immediate excretion, and are carried off by the circulating current to the organs provided for their elimination.
With regard to the formative portion of the process,?that by which the old particle, however disposed of, is to be replaced,?it is probably always a process of development; resembling in all its essential particulars that which took place in the first production of the entire tissue in the embryo. We see this evidently in the nutrition of parts whose replacement we can watch, such as the epidermic tissues ; and we seem to have a right to infer it as to other parts, from the close correspondence between activity of nutrition and abundance of nuclei. The following very important distinction has not, we believe, been formally drawn by any preceding physiologist: the formation of the second tooth; in which second tooth, therefore, the first may be said to be reproduced, in the same sense as that in which we speak of the organs by which new individuals are formed, as the reproductive organs. But in the shark's jaws, in which we see row after row of teeth succeeding each other, the row behind is not formed of germs derived from the row before: the front row is simply repeated in the second one, the second in the third, and so on.
" So, in cuticle, the deepest layer of epidermic cells derives no germs from the layer above them ; their development is not like a reproduction of the cells that have gone on towards the surface before them : it is only a repetition. '* Probably we shall find hereafter an analogy in this respect between tissues and whole animals; and that, as in the latter, the capacity of regeneration of lost parts is in direct proportion to the degree in which the members of the body are only repetitions one of another, so in the tissues much of the difference in the degree of repair they severally undergo after injuries or diseases, is connected with the ordinary mode of nutrition by repetition or by reproduction. When the whole cuticle of a part is removed, it may be formed again by repetition; but when a portion of muscle is removed, its germs are taken with it, and it is not reproduced." (p. 22.) The next subject discussed is Hypertrophy; this term being used in the restricted sense of excessive natural growth, unattended with the formation of any unusual products. Still a distinction is to be observed We have an example of the former in the thickening of the cuticle under pressure; and of the latter in the extraordinary development of muscular fibres in the walls of the gall-bladder or ureter, under the influence of obstruction to the exit of the fluids they contain. The conditions which give rise to hypertrophy may be reduced, in Mr. Paget's opinion, to three; namely,?1. The increased exercise of a part in its healthy functions. ? 2. An increased afflux of healthy blood.?3. An increased accumulation in the blood of the particular materials which any part appropriates in its nutrition or in secretion.
1. Of the hypertrophy which results from increased exercise of a part, we have no better examples than those which are furnished by the muscular system; and it is interesting to observe that this takes place to a greater extent in the muscular structures connected with organic life, than in those which are subjected to the influence of the will. We have a very striking example of this in the enormous thickening so frequently found in the muscular coat of the urinary bladder, when there has been any obstruction to the passage of the urine through the urethra. " When muscles are paralysed through affection of the nervous system, we ought to give them artificial exercise: they should be often put in action by electricity or otherwise; their action, though thus artificial, will ensure their nutrition ; and then, when the nervous system recovers, they may be in a condition to act with it. In one case in which I could act on this suggestion, the result was encouraging. A little girl, about eight years old, had angular curvature and complete loss of voluntary movement in the lower extremities. This had existed some weeks ; but as I found she had reflex movements, the legs twitching in a very disorderly way as often as the soles were touched, I advised that the limbs should be put in active exercise for about an hour, two or three times a day, by tickling the feet, or in some similar way. The result was, that when, several weeks afterwards, the spinal cord recovered, and she could again direct the effort of her will to the lower limbs, the recovery of strength was speedy and complete; more so, I think, than if, in the paralysed condition, the muscles had been left to the progress of the atrophy.' ' (p. 44.) We think this suggestion peculiarly worthy of attention in cases of hysterical paralysis, in which the condition of the nervous system suspends for a time its functional influence over the muscular parts, and in which there is every reason to hope that this influence will, some time or other, be restored. Where such paralysis has long existed, the muscles commonly become so atrophied, that the recovery of their power, when the disorder of the nervous system has been removed, is frequently the most tedious part of the curative process. In a case of hysteric paraplegia, which fell under our notice some time since, one of the legs was frequently affected by violent cramps, from which the other remained free ; and the former measured fully an inch more in circumference than the latter. But with the recovery of voluntary power, the cessation of the cramps, and the consequent equalization of the muscular exercise of the two limbs, that which was previously the smaller gradually attained the size of the other. Thus, whether naturally or artificially induced, the exercise of paralysed muscles sustains their nutrition.
We must now take leave of Mr. Paget, cordially thanking him for the instruction which he has imparted to us, and earnestly expressing the hope that it will not be long before he gives us another opportunity of profiting by the rich stores of scientific information in his possession, and by his philosophic sagacity in the use and disposition of them.
